Effect of chloramine-T on long-term potentiation at synapses between perforant path and dentate gyrus in hippocampus of rats in vivo.
Reactive oxygen species (ROS), including superoxide, are generally considered as neurotoxic molecules whose effects can be alleviated by antioxidant enzymes. However, ROS also are known to be necessary components of the signal transduction cascades underlying normal synaptic plasticity. The oxidant chloramine-T (Ch-T), a specific oxidant to sulphur-containing residues, can oxidize methionine (Met) residues in proteins to alter protein function. To investigate the effect of Ch-T on the induction of hippocampal long-term potentiation (LTP) in dentate gyrus (DG), in vivo electrophysiological recording was employed. It was found that intracerebroventricular (ICV) injection of 0.1 μM Ch-T in 5 μL enhanced hippocampal LTP of rats slightly, whereas, 20 mM Ch-T in 5 μL greatly attenuated LTP. These effects can be reversed by pretreatment with 0.1 mM dithiothretol (DTT), a special thiol reductant. In addition, 0.1 μM Ch-T elevated LTP-induced increase in phosphorylation of Ca²+/calmodulin (CaM)-dependent protein kinase (CaMKII) and neurogranin (Ng), whereas 2 μM and 20 mM Ch-T reduced LTP-induced increase in phosphorylation status of the two key proteins, especially for 20 mM Ch-T. Pretreatment with DTT significantly prevented these effects. Taken together, these findings demonstrated that Ch-T has concentration-dependent effects on the induction of hippocampal LTP in vivo. In brief, low concentration of Ch-T facilitated hippocampal LTP by enhancing LTP-induced increase in p-CaMKII and p-Ng compared to controls, whereas high concentration of Ch-T obviously attenuated LTP accompanied by a decrease in the phosphorylated proteins, and both of these effects can be prevented by DTT. These results indicate that Ch-T modulates hippocampal LTP through regulating phosphorylation status of CaMKII and Ng.